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PREFETCHING REMOTE FILES ON LOCAL 
DISK SPACE 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 
[0002] The present invention is directed to ?le system 
operations in a computer network. More particularly, the 
invention concerns the sharing of ?les maintained by one 
netWork host With another netWork host. Still more particu 
larly, the invention relates to automated ?le caching methods 
for transferring ?les betWeen a source host and a destination 
host in anticipation of subsequent ?le accesses or discon 
nected operation of the destination host. 
[0003] 2. Description of the PriorArt 
[0004] By Way of background, existing netWork ?le sys 
tems alloW data ?les maintained on one netWork host (server) 
to be accessed on another netWork host (client) over a net 
Work. Some netWork ?le systems additionally have the capa 
bility of caching a local copy of a server ?le on the client When 
the ?le is ?rst accessed from the client. Subsequent ?le 
accesses Will then be satis?ed from the cached copy. File 
caching increases the speed of subsequent ?le access and also 
facilitates disconnected operation of the client because the 
cached ?le is available even When the client no longer com 
municates With the server. File caching additionally entails 
the ability to synchronize the original ?le on the server With 
updates made to the cached local copy at the client. The 
foregoing ?le caching features are useful for persons Who 
have a need to Work With local ?les rather than remote ?les 
due to netWork delay, reliability, or connectivity issues. One 
such scenario is When a Worker Whose ?les are stored on a 
desktop computer or netWork server at the of?ce desires to 
Work on some of their ?les at home on a different computer, 
such as a portable laptop computer. 
[0005] In order for disconnected operation to be a produc 
tive exercise, it is important that all necessary ?les be trans 
ferred to the client prior to disconnection from the server. One 
Way that this can be handled is for a Worker to manually select 
and transfer each required ?le. HoWever, transferring ?les 
individually takes time and may interfere With the person’s 
other duties. Moreover, some ?les may be inadvertently 
missed, requiring a subsequent copy operation provided the 
server is still accessible. If the server is no longer accessible, 
the absence of a crucial ?le may require termination of the 
remote Work session. Another option Would be to manually 
copy entire directories or volumes. HoWever, such transfers 
take time, particularly if the directory or volume is large. 
Thus, the Worker may be delayed While Waiting for the trans 
fer to complete. 
[0006] There are existing netWork ?le system mechanisms 
knoWn as “hoarding” Wherein selected ?les are automatically 
prefetched from a server and cached onto a client’s disk 
before the client disconnects from the server. The prefetched 
?les Will then be available on the client during the disconnec 
tion period and local updates to such ?les can be propagated 
back to the server upon reconnection. The selection of ?les 
that are to be prefetched may be determined automatically 
using a predictive hoarding algorithm. The predictive hoard 
ing technique attempts to automatically predict the set of ?les 
that should be hoarded by monitoring user ?le access. Pre 
dictive hoarding algorithms range from simple LRU (Least 
Recently Used) caching to techniques that are considerably 
more complex. 

Sep.3,2009 

[0007] LRU caching algorithms are exempli?ed by the 
“Coda” distributed ?le system developed at Carnegie Mellon 
University. Such algorithms maintain the mo st recently 
accessed ?les in the client’s cache. Older ?les are removed 
from the cache in favor of neWer ?les. This technique can be 
effective provided users Work on the same ?les for the bulk of 
the ?le access monitoring period. If the user has a tendency to 
jump around from task to task, the effectiveness of the LRU 
technique Will be diminished. To address this problem, user’s 
may specify ?les that should remain “sticky” in the client’s 
disk cache by boosting their priority so that the LRU caching 
algorithm treats them as most recently used ?les. To reduce 
the burden on users, a spy operation may be performed that 
identi?es ?les accessed over a given time period and creates 
a suggested list of ?les that Will receive the priority boost. 
Users may be given an opportunity to edit the ?le to override 
the suggestions if they so desire. HoWever, if for some reason 
a ?le is not speci?ed, and if that ?le is not retained in the local 
computer’s disk cache prior to disconnection, the ?le Will not 
be available folloWing disconnection. 

[0008] An example of a complex hoarding algorithm is one 
described by G. Kuenning et al. in their paper entitled “Auto 
mated Hoarding for Mobile Computing,” 16”’ ACM Sympo 
sium on Operating System Principles (1977). This hoarding 
algorithm is based on a ?le clustering technique that attempts 
to assign ?les to projects, prioritize the projects, and cache 
?les for the highest priority project(s). More particularly, an 
observer process collects user accesses and feeds them to a 
correlator. The correlator evaluates the ?le references and 
calculates “semantic distances” among various ?les based on 
the reference sequence of an individual process. These 
semantic differences drive a clustering algorithm that assigns 
each ?le to one or more projects. When neW hoard contents 

are to be chosen, the correlator examines the projects to ?nd 
those that are currently active, and selects the hi ghest-priority 
projects until a maximum hoard size is reached. Only com 
plete projects are hoarded based on the assumption that par 
tial projects are not suf?cient to make progress. 

[0009] Notwithstanding the sophistication of the foregoing 
complex hoarding technique, subsequent simulation studies 
by the Kuenning et al. have shoWn that it is no more effective 
than a modi?ed form of LRU hoarding in Which heuristics are 
applied to increase performance. G. Kuenning et al., “Sim 
plifying Automated Hoarding Methods,” ACM MSWiM, 
(2002). These heuristics include identifying and ignoring cer 
tain programs that access ?les for scanning purposes only, 
forcing the hoarding of critically important ?les such as 
shared libraries, forcing the hoarding of ?les that are rarely 
accessed but necessary for system initialization, and alWays 
hoarding non-?les such as directories, symbolic links and 
device ?les. 

[0010] It is to improvements in netWork ?le caching tech 
nology to Which the present invention is concerned. What is 
needed is a simple yet effective technique by Which ?les 
maintained on one netWork host can be automatically trans 
ferred to another netWork host in anticipation of subsequent 
?le accesses or subsequent disconnection, thereby alloWing 
the recipient system to be used for continued ?le access 
irrespective of netWork conditions or the originating system’s 
continued availability for access. What is particularly 
required is a technique that alloWs such ?les to be intelligently 
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copied from one host to another With minimal human inter 
vention and With a high likelihood that all required ?les Will 
be transferred. 

SUMMARY OF THE INVENTION 

[0011] The foregoing problems are solved and an advance 
in the art is obtained by a method, system and computer 
program product for enhancing the transfer of ?les from a 
source netWork host to a destination netWork host. The tech 
nique includes accessing a ?le stored on the source host from 
the destination host and caching a local copy of the ?le on the 
destination host. All remaining ?les in a ?le system group of 
Which the ?le is a member are also prefetched by caching 
local copies thereof on the destination host. 

[0012] According to exemplary disclosed embodiments, 
the ?le access operation may include opening a ?le on the 
source host from the destination host. The caching operation 
may include creating a copy of the ?le in a ?le system on the 
destination host. The ?le system group may be one of a ?le 
system directory or a ?le system storage volume. The 
prefetching may include assigning a priority to the ?le system 
group and prefetching the ?le system group according to its 
priority relative to the priorities of other ?le system groups. 
The priority may be based on an access time of a most 
recently accessed ?le in the ?le system group. The technique 
may further include removing the ?le system group from the 
destination host according to its priority relative to other ?le 
system groups cached on the destination host, and in accor 
dance With available caching storage. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0013] The foregoing and other features and advantages of 
the invention Will be apparent from the folloWing more par 
ticular description of exemplary embodiments of the inven 
tion, as illustrated in the accompanying Drawings, in Which: 
[0014] FIG. 1A is a functional block diagram shoWing a 
source netWork host storing ?les that are need on a destination 
netWork ho st; 
[0015] FIG. 1B is a functional block diagram according to 
FIG. 1 shoWing the transfer of a ?rst ?le from the source host 
to the destination host; 
[0016] FIG. 1C is a functional block diagram according to 
FIG. 1 shoWing the prefetching of a ?le system group con 
taining the transferred ?le from the source host to the desti 
nation host resulting from the ?rst ?le transfer in FIG. 1B; 

[0017] FIG. 2 is a How diagram shoWing exemplary opera 
tions that may be performed in accordance With FIGS. 
1A-1C; 
[0018] FIG. 3 is a functional block diagram shoWing an 
exemplary ?le system and other components of the destina 
tion host of FIGS. 1A-1C; 
[0019] FIG. 4 is a How diagram shoWing exemplary opera 
tions that may be performed by prefetch logic of the destina 
tion host of FIGS. 1A-1C; 
[0020] FIG. 5 is a functional block diagram shoWing exem 
plary data processing hardWare that may be used to imple 
ment the destination host of FIGS. 1A-1C; and 

[0021] FIG. 6 is a diagrammatic representation of exem 
plary storage media that may be used in a computer program 
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product implementation of softWare and/ or ?rmWare logic of 
the destination host of FIGS. 1A-1C. 

DETAILED DESCRIPTION OF EXEMPLARY 
EMBODIMENTS 

[0022] Turning noW to draWing ?gures, Wherein like refer 
ence numerals indicate like elements in all of the several 
vieWs, FIGS. 1A-1C illustrate a source netWork hosts 2 that 
stores one or more ?les, labeled as “?le 1,” “?le 2” . . . “?le N,” 

on a source data storage system 2A. A destination netWork 
host 4 also stores one or more ?les (not shoWn) on a destina 
tion data storage system 4A. The source netWork host 2 and 
the destination netWork hosts 4 may be implemented using 
any of a Wide variety of computers and other data processing 
devices. Although not a requirement, the source netWork host 
2 Will typically be a non-portable system. Examples include 
personal desktop computers, Workstations, servers, mini 
computers, mainframes, or any other general purpose com 
puter. The source netWork host 2 may also be a dedicated 
storage manager server that connects to the source data stor 
age system 2A directly or via a netWork. The source netWork 
host 2 could also be a dedicated processing resource Within 
the data storage system 2A itself. The destination netWork 
host 4 Will typically be a portable device, but again, this is not 
a requirement. Examples include laptop computers, portable 
handheld devices such as personal digital assistants (PDAs), 
cellular telephones, music players, etc. 
[0023] The tWo netWork hosts 2 and 4 are assumed to com 
municate With each other via an appropriate communication 
interface 6, such as a Wired or Wireless netWork, a direct 
point-to-point connection (Wired or Wireless), or otherWise. 
In some but not necessarily all cases, the communication 
interface 6 Will be temporary, such as a Wireless netWork 
interface or a Wired netWork With connector cabling that can 
be unplugged. The source data storage system 2A and the 
destination data storage system 4A may be provided by any 
locally or remotely connected storage resource, including one 
or more drives containing disks, tape, or other suitable infor 
mation storage media. Although not shoWn in FIGS. 1A-1C, 
it Will be further understood that the source netWork host 2 
and the destination netWork host 4 each implement a ?le 
system to manage the ?les stored on their respective storage 
systems 2A and 4A. 
[0024] FIG. 1A illustrates an initial processing state of the 
source and destination netWork hosts 2 and 4. In this state, it 
Will be assumed that communication has been established 
betWeen the tWo systems via the communication interface 6. 
It is further assumed that the ?le system on the source data 
storage system 2A (source ?le system) has been mounted into 
the ?le system on the destination data storage system 4A 
(destination ?le system) using conventional netWork or dis 
tributed ?le system functionality. Block 10 of the How dia 
gram of FIG. 2 also illustrates this state. 
[0025] FIG. 1B illustrates a processing state of the source 
and destination netWork hosts 2 and 4 Wherein a ?le has been 
accessed on the source data storage system 2A and a local 
copy of the ?le has been made on the destination data storage 
system 4A. For example, the ?le labeled “?le 1” on the source 
data storage system 2A can be opened from the destination 
netWork host 4. This Will result in “?le 1” being copied to the 
destination data storage system 4A and some or all of its 
contents being buffered into the destination netWork host’s 
memory. This state is also shoWn in block 12 of FIG. 2. The 
action of creating a local copy of “?le 1” on the destination 
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data storage system 4A in response to a ?le access operation 
such as opening the ?le is a conventionally supported by 
existing ?le system softWare. The Well knoWn “cachefs” 
facility is one such ?le system caching mechanism. In an NFS 
environment, the cachefs facility alloWs a ?le system on a 
remote server that is shared With a local client via NFS to be 
locally cached by the client. When the client machine 
attempts to access a ?le from the remote ?le system, the ?le is 
copied to a locally mounted cache ?le system (cachefs). 
Although the initial request to access the ?le Will be at typical 
NFS speeds, subsequent accesses to the ?le Will be served 
from the cachefs at local ?le system speeds. The prior art 
Coda distributed ?le system is another ?le system that pro 
vides such caching capability. 
[0026] FIG. 1C illustrates a processing state Wherein addi 
tional ?les are cached based on the ?le access operation of 
FIG. 1B. In particular, additional ?les from the same ?le 
system group that contained “?le 1” are prefetched on the 
source data storage system 2A and a local copy thereof is 
created on the destination data storage system 4A. This state 
is shoWn by block 14 in FIG. 2. The ?le system group and the 
manner in Which its ?les Will be prefetched may be speci?ed 
in advance as rules by a user of the destination netWork host 
4. Exemplary ?le system groups and prefetch rules include, 
but are not limited to, the examples listed beloW: 
[0027] l. Prefetch all ?les in a directory (the ?le system 

group) When the directory is opened or a speci?ed number 
of ?les in the directory are accessed; 

[0028] 2. Prefetch all ?les associated With a particular 
project (the ?le system group) When the project is opened 
or a speci?ed number of project ?les are accessed; 

[0029] 3. Prefetch all ?les oWned by a particular user or 
group (the ?le system group) When a speci?ed number of 
?les oWned by the user or group are accessed; 

[0030] 4. Prefetch all ?les With ?lenames having common 
?lename characters (the ?le system group), such as the 
same pre?x or suf?x, When a speci?ed number of ?les 
having the same pre?x or su?ix in their ?lenames are 
accessed. 

[0031] FIGS. 3 and 4 illustrate exemplary processing func 
tions that may be performed by the destination netWork host 
4 to implement the state represented by FIG. 1C and block 14 
of FIG. 2. In FIG. 3, the destination netWork host is shoWn as 
including a caching ?le system 20 that manages ?les on the 
destination data storage system 4A. The caching ?le system 
20 may either be directly accessible by a calling application, 
such as the application 22, or it may be accessed indirectly by 
Way of a conventional virtual ?le system (V FS) 24. In the 
latter case, the VFS 24 may also provide an interface to other 
standard ?les systems, including those labeled as “Std. File 
System 1,” “Std. File System 2” . . . “Std. File System N.” 

[0032] The caching ?le system 20 may be implemented 
using ?le system logic similar to that of the prior art Coda 
distributed ?le system, With appropriate modi?cations being 
made to provide the pre-fetching capabilities described 
herein. To that end, the caching ?le system 20 may be imple 
mented as a kernel module that employs the services of a user 
space cache manager 26. The cache manager 26 communi 
cates With one or more remote netWork hosts, such as the 
source netWork host 2 of FIGS. 1A-1C. It also maintains a 
local disk cache 28 for ?les that are opened on remote net 
Work hosts, such as the “?le 1” opened in FIG. 1B. As per the 
conventional operation of the Coda ?le system, a ?le open( ) 
system call issued by the application 22 enters the VFS 24 (if 
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present), Where it is passed to the caching ?le system 20. The 
caching ?le system 20 may communicate the request to the 
cache manager 26 by Writing to a character device ?le that can 
be read by the cache manager. The cache manager 26 attempts 
to ansWer the request by ?rst looking in its cache 28. If the ?le 
is not found in the cache 28, the cache manager 26 queries the 
remote server(s), such as the source netWork host 2, for the 
?le. If the ?le is located on a remote server, it is fetched using 
appropriate remote procedure calls and copied to the cache 
28. The ?le is noW an ordinary ?le on a local disk of the 
destination netWork host 4 that may accessed using normal 
?le access operations. At this point, the cache manager 26 
reports back to the caching ?le system 20, Which in turn 
noti?es the VFS 24 (if present). The VFS 24 (if present) then 
returns from the system call back to the application 22. As 
described thus far, the operations of the caching ?le system 20 
and the cache manager 26 are conventional in nature insofar 
as they are implemented by the prior art Coda distributed ?le 
system. 
[0033] In addition, hoWever, the cache manager 26 may be 
modi?ed With prefetch logic 30 in order to perform prefetch 
ing in accordance With the present disclosure. In FIG. 4, block 
32 represents the cache manager 26 receiving a ?le request 
from the caching ?le system 20. In block 34, the prefetch 
logic 30 determines a pre-fetch action to be taken based on the 
prefetch rule(s) speci?ed in advance by a user of the destina 
tion netWork host 4. As described above in the listing of 
exemplary prefetch rules, prefetching involves caching addi 
tional ?les (e.g., all remaining ?les) in a ?le system group 
folloWing an initial ?le in the same group being accessed. In 
block 36, the cache manager 26 fetches the additional ?les 
and copies them to the cache 28. Block 36 may further imple 
ment an LRU algorithm that removes one or more stale ?le 
system groups from the cache 28 if there is insuf?cient space 
for a neW ?le system group being added to the cache. 

[0034] The LRU algorithm is based on the priority of each 
?le system group relative to other ?le system groups stored in 
the cache 28. One Way to establish priority is to assign an 
access time to each ?le system group. The access time of a ?le 
system group may be determined in several Ways. One tech 
nique Would be to set the access time as the time When the ?le 
system group Was ?rst cached. Another technique that con 
siders user activity subsequent to initial caching Would be to 
assign the access time based on the access time of a most 
recently accessed ?le in the ?le system group. Still another 
technique Would be to assign the ?le system group access 
time based on the number of open ?les in the group. Combi 
nations of the foregoing ?le system group LRU prioritization 
techniques could also be used. 
[0035] If desired, an explicit LRU override capability may 
also be provided. For example, if a ?le system group that is a 
candidate for LRU removal from the cache 28 has open ?les, 
a message could be generated to advise a user of the destina 
tion host 4 that the prefetch logic 30 desires to close the ?les 
and remove the corresponding ?le system group from the 
cache 28. The message could advise the user that the cache is 
full and request authorization from the user to close the open 
?les so that the ?le system group can be removed. A further 
option Would be to alloW for adjustment of the siZe of the 
cache 28. The user could then be requested to authoriZe an 
increase in cache space in lieu of or in addition to being 
requested to authoriZe the removal of a ?le system group from 
the cache 28. 
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[0036] Accordingly, a technique has been disclosed for 
enhancing ?le transfers from a source network host a desti 
nation netWork host. It Will be appreciated that the foregoing 
concepts may be variously embodied in any of a netWork ho st, 
a machine implemented method, and a computer program 
product in Which programming logic is provided by one or 
more machine-useable media for use in controlling a netWork 
ho st to perform the required functions. Relative to a netWork 
ho st and machine implemented method, FIG. 5 illustrates an 
exemplary hardWare environment 100 that may be used to 
implement the destination netWork host 4. The hardWare 
environment 100 includes a CPU or other data processing 
resource 102 (data processor) and a main memory 104 that 
provide a data processing core, a graphics card 106 for gen 
erating visual output information to a display monitor 107, a 
peripheral storage device 108, other peripheral devices 110, 
and a bus infrastructure 112 interconnecting the foregoing 
elements. The softWare components of the destination net 
Work host 4 may be loaded in the main memory 104. Various 
l/O (Input/Output) resources may be provided by the periph 
eral devices 110, Which may include a USB bus controller, a 
SCSI disk controller, and a NIC. The monitor 107 may be 
implemented as part of a user interface. 

[0037] Relative to a computer program product having a 
machine-readable media and programming logic, exemplary 
data storage media for storing the programming logic are 
shoWn by reference numeral 200 in FIG. 6. The media 200 are 
shoWn as being portable optical storage disks of the type that 
are conventionally used for commercial softWare sales, such 
as compact disk-read only memory (CD-ROM) disks, com 
pact disk-read/Write (CD-R/W) disks, and digital versatile 
disks (DVDs). Such media can store the programming logic 
of the destination netWork host 4, either alone or in conjunc 
tion With another softWare product that incorporates the 
required functionality (e.g., an operating system distribution 
or ?le system product). The programming logic could also be 
provided by portable magnetic media (such as ?oppy disks, 
?ash memory sticks, etc.), or magnetic media combined With 
drive systems (eg disk drives), or media incorporated in data 
processing platforms, such as random access memory 
(RAM), read-only memory (ROM) or other semiconductor or 
solid state memory. More broadly, the media could comprise 
any electronic, magnetic, optical, electromagnetic, infrared, 
semiconductor system or apparatus or device, transmission or 
propagation medium (such as a netWork), or other entity that 
can contain, store, communicate, propagate or transport the 
programming logic for use by or in connection With a netWork 
host, computer or other instruction execution system, appa 
ratus or device. It Will also be appreciated that the invention 
may be embodied in a combination of hardWare logic and 
softWare elements, and that the softWare elements may 
include but are not limited to ?rmware, resident softWare, 
microcode, etc. 
[0038] While various embodiments of the invention have 
been described, it should be apparent that many variations and 
alternative embodiments could be implemented in accor 
dance With the invention. It is understood, therefore, that the 
invention is not to be in any Way limited except in accordance 
With the spirit of the appended claims and their equivalents. 

What is claimed is: 
1. A method for enhancing the transfer of ?les from a 

source netWork host to a destination netWork host, compris 
ing: 
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accessing a ?le stored on said source host from said desti 
nation host; 

caching a local copy of said ?le on said destination host; 
and 

prefetching all remaining ?les in a ?le system group of 
Which said ?le is a member by caching local copies 
thereof on said destination host. 

2. A method in accordance With claim 1, Wherein said ?le 
access operation comprises opening a ?le on said source host 
from said destination host. 

3. A method in accordance With claim 1, Wherein said 
caching includes creating a copy of said ?le in a ?le system on 
said destination host. 

4. A method in accordance With claim 1, Wherein said ?le 
system group is one of a ?le system directory, a ?le system 
storage volume, a project, a user or group, or a set of ?les With 
common ?lename characters. 

5. A method in accordance With claim 1, Wherein said 
prefetching includes assigning a priority to said ?le system 
group and prefetching said ?le system group according to 
said priority relative to priorities of other ?le system groups. 

6. A method in accordance With claim 5, Wherein said 
priority is based on an access time of a most recently accessed 
?le in said ?le system group. 

7. A method in accordance With claim 5, further including 
removing said ?le system group from said destination host 
according to said priority relative to other ?le system groups 
cached on said destination host and in accordance With avail 
able caching storage. 

8. A netWork host, comprising: 
a data processor; 

a ?rst data storage resource; and 

a ?le system managing ?les on said ?rst data storage 
resource, said ?le system being adapted to: 

access a ?le stored on a second data storage resource; 

cache a local copy of said ?le on said ?rst data storage 
resource; and 

prefetch all remaining ?les in a ?le system group of Which 
said ?le is a member by caching local copies thereof on 
said ?rst data storage resource. 

9. A system in accordance With claim 8, Wherein said ?le 
access operation comprises opening a ?le on said second data 
storage resource. 

10. A system in accordance With claim 8, Wherein said 
caching includes creating a copy of said ?le on said ?rst data 
storage resource. 

11. A system in accordance With claim 8, Wherein said ?le 
system group is one of a ?le system directory, a ?le system 
storage volume, a project, a user or group, or a set of ?les With 
common ?lename characters. 

12. A system in accordance With claim 11, Wherein said 
prefetch includes assigning a priority to said ?le system group 
and prefetching said ?le system group according to said pri 
ority relative to priorities of other ?le system groups, and 
Wherein said ?le system is further adapted to periodically 
remove a ?le system group from said ?rst data storage system 
based on a priority of said ?le system group and in accordance 
With available caching storage. 

13. A system in accordance With claim 12, Wherein said 
priority is based on an access time of a most recently accessed 
?le in said ?le system group. 
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14. A computer program product, comprising: 
one or more computer useable media; 
means associated With said computer useable media for 

programming a data processing platform to enhance the 
transfer of ?les from a source netWork host to a destina 
tion netWork host, as by: 

accessing a ?le stored on said source host from said desti 
nation host; 

caching a local copy of said ?le on said destination host; 
and 

prefetching all remaining ?les in a ?le system group of 
Which said ?le is a member by caching local copies 
thereof on said destination host. 

15. A computer program product in accordance With claim 
14, Wherein said ?le access operation comprises opening a 
?le on said source host from said destination host. 

16. A computer program product in accordance With claim 
14, Wherein said caching includes creating a copy of said ?le 
in a ?le system on said destination host. 
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17. A computer program product in accordance With claim 
14, Wherein said ?le system group is one of a ?le system 
directory, a ?le system storage volume, a project, a user or 
group, or a set of ?les With common ?lename characters. 

18. A computer program product in accordance With claim 
17, Wherein said prefetching includes assigning a priority to 
said ?le system group and prefetching said ?le system group 
according to said priority relative to priorities of other ?le 
system groups. 

19. A computer program product in accordance With claim 
18, Wherein said priority is based on an access time of a most 
recently accessed ?le in said ?le system group. 

20. A computer program product in accordance With claim 
14, Wherein further including removing said ?le system group 
from said destination host according to said priority relative 
to other ?le system groups cached on said destination host and 
in accordance With available caching storage. 

* * * * * 


